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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a tape with ball 
terminals and a semiconductor device using the tape 
which attempts to eliminate sealing in sealing resin and 
to minimize, to reduce a cost and to improve a junction 
strength of a semiconductor chip. 

SOLUTION: This device is comprised of a polyimide film 
3 which has a size which is the same as or smaller than 
that of a mounted semiconductor chip 1 , a junction pad 6 
for junction of the semiconductor chip 1 formed on the 
surface of the film 3, a ball forming pad 1 1 which is 
junctioned by the junction pad 6 and an inducing lead 4 
and a ball terminal 5 which is formed on the rear surface 
of the film 3 and is junctioned via the ball forming pad 1 1 
and a via hole 10. The device is junctioned with the 
semiconductor chip 1 by performing tin plating 13 on the 
surface of the junction pad 6 and by forming gold-tin 
common crystal alloy on the junction boundary surface 
via a gold bump 2. 
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(57) C-^)^] 

-< 3 (D ^® m BZ ^ 71 ij^ ^ y 1 m m <D m 

-y K 6 ci: , ?jS -y K 6 i: ^1 tH L >J - K 4 fZ ^ r 

^ tl fz — Jl ii^ y }^ I I t . y ^ Jl 3 <D !iSm 

izf^BZ^ — ;t. ^ ^ v h* 1 1 1 1' 7 ;x 1 0 * ^n- u 

xmi^^nrz:n-JUl&^5^mL. ^iS -S- -y K 6 CD ^ SS 

S(C^-^^S^^^0^LT^^J?^5^-yyi ij^*^r 




( 2 ) 



0 6 2 0 



n ^ ^^'^i^^ y •/ t m ^ ^ ^ i^ut ^ n ^:iT o 

7* ^ ;^ o -g- /\- -y H t . 

f^l IB *e *^ H :7 ^- ;i. A O ^ir IE ^ 1 o Si f; ^£ $ ti . IE 
^/^y H t 'J - K tz ct T $ - ^ -er ffl 

- fij /■? ^y K i , 

fiS /N* v K i t- 7 7*v ^ :^M. T ii^ 5 n Tli - ;U iSJ ^ J: 0 

rf?r IE fi^- ^ v K ;s . 3i ^ fc ^ *i o ^ ^ ^ $ n T i3 0 , gfi 

^ ^ 4^ ra T ^ , Irl ^ 1 HE <^ - ^ f=f 7^ - y . 

[ 4 ] ft-J IE ^ /\- > y . 1 0 - m - 2 0 ;i m CO 

l^3^^JSlsE®^D:^^-;^^^ft7^-y. 

- 4 0 IB m % T- , ^ 0 ± ^ O M m % T ^ ^ , 3jc J?i 

1 Sd ^^ <D Ttt - )l ^ {-,f ^ - ^ ^ 

> ^ W r ^ - ;u ^ ft 7^ - y (I ^3 11 T . 
X^^rr^j^i^i4:7^;i.Aci:. 

HtlE*e^t£y^^';UAO^ 1 CDW]lzmf^^ tXfz^i^i>^^ y 
y fi^ /f] CD ^ -y Hi:, 

s^E*e^14 :7 .r ;u A Hti 1 j^fiX ^ ti . 

^/•^ y H i: 'J - K (c J: ^ T fet! $ n 7^- - ;U is ^ -g- ffl 
O - ;U ^ .y K t , 

^/ IE «e ^ tfc :7 ;u A £0 ^ 2 fij {; $ tl . fii; E ^* - 

0?r IE ^ ^ /\* .y K . ^mizm^':>^^)^^tix^ri. m 

im^mr] grjsE^** 7 ;U A ti. 25-m'-75;im 
IsTimm 9 ] H<flE^i6-3#iS, 0. 5xim-l. 5-m 



^ /N- ^ " > i ^ ^ ^ tl 7t ¥ ^ 5^ .y y ^ 0 t^? ^ ^ 3-1 . 
B^j IE - ;u i;^ ^ 7^ - y , n ^ ^-'^i^y^ y y t 

m ^ s h \t ^ ni:i.r <^ ^ -i X ^ ^ r ^ i^^^iiy }il 
t . ^^^ui^y ^ }i i.<Dm I (DmizMf^c ntz^^i^ 

y :fm^m<o . mmizmt^'D^^m^nrzm'^/^y 
t . ^Bd^m^y ^ juAommm I comizmB^^n. gfr 
^m^y^ y t - }^ iz J: X mm^ nrtTti- jit^^^ 
m<D:n- jimf^/^ y \^ t . mw,i^Bi^y ^ jv Aom 2 

y :/it. ^ A- > y ^ ^ ^ ^ 

rmmm-^/^ y i^t^^^n^ztiz^o m^mf^^\z 

[ 0 0 0 1 ] 

^ tlSi) (DS^tSk /'^ ^ — > ^ :^ — j]^ ^ _ y 

^^i'f^-y^Jzv^^rL^m^^rz^-i^i^^fi^mizmr^. 

[ 0 0 0 2 ] 

^^^^{Si:LT. m^it, #r^^8-l 8 1 1 69^ 

(c>^iz^^n^ho:>y3^^^. 

[0 0 0 3] 09|-Se3?C-cO:J;--;L.55;^ftfiE^SSfi*^;3 
^•yri, :t^-;L'iS^ft(eSiS«3l. 2i:a;ii^i9<f:^.y 
5 <h ^ ffS A ^ , 

[0 0 04] =l^-;t^5S^ftfiEigtS^3lti. i^^^ti^ 
^i?<^7^-yyiJ:r)^;^€/^-tf-<Xc7)fiEifeS^14. ffi 
i^^^l4C04^i?^^.yricD^<f-^© CtiT r^gjj ) 

ttiS^iiDSi ciuT r^gjj ) izf^m^ ntzniH^ L 0 - 

^^4. ^7iaiL'J-K4±tZj5g;^ti;t^a^)-:,^i3. ^s!) 

^c. ^ <^^^m^ 1 4 izit. &m&^ I 4 ^ mmr ^ \z 
40 7 1 0 rif^iitt b tl. c CO t' r 7*c 1 0 eifS i: r , ^11 1±{ l 
u-K475^fiEiSis^i 4(;?^©fc^i#ai$nTfiE^$n 

Tt..^^. ::c^2«®lcO^ItHLU-K4Jz[Z=b. ^ii-p^l 
Srt^^^n. Ct0^i!bo^l3i:^iaiLU-h'4t-Cb' 
7?tl 0;>^g;5^tlTl.i^. fiEiStS^l 4(^^®(rfiE^$ 
n/;^ltiiL'J-K4i:C7:>^5i)o#13T. ^ii^^-^-yT' 
1 ^ 1^ $ tl -5 . 

[0005] ^^^v^yy'ia^nm^^ tt-r > t; 

it . ^ /N' > y 2 rt« $ tl T -5 . r CO 4^ 5^ -y y 1 
^0^/N->7'2;i. iSE^SiS^l 4 (D^^izS^t^^tifz^lth 
50 [-U-K4co{5Ett;-^^:>ttt>ti,jtjn*ft5LLS[;<ioT.^ 



I 



3 

[0 0 0 6] z<DmizLxm'^^tLrz'=^-^^v^yyit 

^st±mmi5izJ:-:>xm±LX, ^i?^^S3 0*f^ 

u x\^ ^ . 

[ 0 0 0 7 ] 

X^^^fzi^. ^-^U^S^f^^lEKSl^^ 3 1 ;5?||±^#gt 1 5 

iZfm 0 . 7. h h^^lZf)^:^^ ^ tl^ O mm^^^':> fz. ^ 
tz. ^/K>7'2i:^i6o^l ScDfife^tiSStS^^ICio 

Tf^^^tn-s refill. -h5^;:c^i^^^^75^f^ ti/di u. 
[0008} X , >t^fgQjjc>@6«jii, /jN^^rtt^xh 

i^<^^A^^ mmr ^ z tx ^ ^ , 

[ 0 0 0 9 ] 

^ ri ^ i^^if^i^^ y ii ^ ^ ti ^ X ^ 

mf^^nrz''^'^i^^y-fi^^m<Dih^n^:,\^t, lei^tt 
7^ ^ ;u A ^ 1 CO (c $ ti . /-^ -y K t u — K c 
J: -D T $ n 4^ - ;u is ^ -s- if] CO .-j^ - fit /X .y k 

y K ^ t* 7 TV ^ iO' U T fi^ $ tl 7t - ;U ^ ^ J; 0 m fi£ 

^^^^^7^■y7'^:^y^'>3r*:^^LT^^^^^^$n■6che. 
[0 0 10] ^fz. '4^stmit, JzW.SB^^mm-r ^tz 

6i> . ^ y ^ m IkfiT ^ fz so <D ^2t& ^'^ ^ - > ^ T 

^:i^-;i'5;g^#7"-y(c^5UT, ^^f-«$n^^^^^^.y 
^•yy^'^^^7)^j5^y':■yH^. *&^t£7^';bA£D^^lco 

mizmfiztti. y ^ t 0 - }^ \z ^ -D X mm ^ ti fz 

- Ji^ a;^^ m (D 7n - ji m ns, /'^ y t . ^f^^^y ^ju 
^<Dm2(Dmiz mfS.^t\. n'^ — jimns.^ y \^ t^r 
it i-x^t^^ ntzrn- 0 mfiS.^ ^i^^/^-yK 

* fa r ^. . 

[00 1 1 } 5d {; . -A^^mit, ±u<oBm'tmmr ^fz 
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it, Bi^^n^^m^v='yytm^ab^i^it^tiWf(D 
I (o m iz m fS. ^ ti fz ^ <^ ^ y y m <D . miiSizmto 

o^^r^^n/t^-^/^-yFi. i^i&tt7^;bACD^lC0 

®(::f^fi3c$n, y \^ t - }^ iz ^ ^ X titz 

^> - ts^'i^' m m o - }i B }^ t , mm^y ^ }v 

, ^ /\* > y * ^ iMi ^ i6 o ^ ^ :fh L T /\- -y K i 
^^^^^ --iiC-^'o^-grJ^^Slz^-^^tl^^^fe^jj^ 
/i£ $ ti ^ ^ t , '01 ^* tt e a ^ tt 7!?^ f^ ^ BJ ^ 
fi?L;^c/^'yv-;-v3 >©5€-#r^c:i^^=?s^<hT-5^~ 
^ K ^ ^ r -5 . 

[0012] 

^ ^ rs ^ n ^ m i-^ Tz ^'^P^m^\z'D X nm \znmT 
20 ^ . 

[0 0 1 3] Slti. 4^%B;](D;Jf — 

i^^ y -x I t^^-ji^^n^^-x 2 5 t^mx^. 
[0 0 1 4] #-;uig^f^^-y2 5{i. ^fr^^^n^^ 

m-i^^yXlJ:0h-P'Prh-^v^^^X(Dy^Jll.3, y 
-< 3 <D ^ ^ -y X 1 <D m (^T r^Sij ) t; 
la tt e> , ^ ?S ^ 5^ -y y 1 ^ gf5 i ;:c ^ -gr .y H 

6. 7>r>'t'A3^^ira-r'5j;^{ziatt'^ti/it'7?xi 

0. >^^';i'A3(0^i?^5^.y7'l<0f5$Egi^tiS?.|iDffD 

30 (UT r^oSij ) 7tf^e>f77XiO'sjfjn#ii?gf^^nTt.^'S 
- ;u irti ^ 5 . :7 >!' ;u A 3 0? ^ sf c Si tfi n . - ;u 5*' 

^5c0t'7?^:l Of^f;^fiA-$^fcg(i:5^>i:^-&T'5:J^-;U 
-y K 1 1 . ^- -y K 6 i - ;U )5SE -y K 1 1 

t&K^r ^ X ^ izn^rn ^ txfz^i m L 0 ~ 4 , & 

L 'J - H 4 i: - ;^ fiJc -y K 1 1 ^ <5l ^ T -5 ifg t£ (7) 
[0 0 15] ^i!?^^-yyiti. -ecT^TfiW (lacffil) tZ. 

oiztstn^nxi^^yji^f^mB^^i.. z cDT Ji^ z '(^ 

40 Mi9jUi^1^C0^5^^^«|r^ct^tC, ^^^^^-y^lCDig 
Wif3^^0}m<t^^^ tiX , y '> ^ — '> a > m 7 f}^ if^ bZ 
^nri^i^*. C:cO^^<i:^-yyi£D7'JU5^S9i:, 
— 3rtJ ^ 7^ — 2 5 CO ^ Z'? K 6 ^ . ^ /\' > y 2 

[00 16] ^2{i, ^^^^^•yyicor;u5miS9 

<i:, — Jl "t - X 2 5 co}ik^ /"^ y \^ 6 <D ^^jy 

'tiii::kLx^LrzTj<Dx^^, -^^/^^^-yyiifea^tK — 

;U5Sl^f^5^-y2 5{S, ±jaiOSl-C5JiajjU/::=oO<hf^ 
50 ^(Dt><D^^mLXi^^^. KITIZ, ^'^i^^^ y X 1 t 
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- ;^ i5g ^ ft X - y 2 s to ^ i:: o r IS 9^ -r ^ . ^'^<^ 
^ V 1 CO r = ^ S 9 t; it , ^ > 2 f^^m^tkizB 

vKGicti. mi^-oti3f}^m.^rLx^^^, z CD 

— ;UjSi^ft7^-7'2 5C0x*^-g-/N'.y 6 t ^ m ^ to it 

T, ^i^^^^-yT'li:!^ - A ^ff5^-y2 5 
L , ^ y - J; ^ T 4^ ^ ^ .y y 1 £0 ^ /\' > 2 

y \^ e t ^ m^m^T ^ . :i <D m^.^m iz J: -0 X . /N* 
>:/2^^i6o^l3;5^i!:mf^^L. ^. ~ ^ ^ ^ i^, 
BfiZ^tlX , 4^ii?^^'yrit;J<-;L^^ft^-7'2 5 

Tti^ S! 9«j c ^ r ^ t i ^ fr . 4^ ^ ^- ^ :/ 1 CD z ;u 5 
^^.m^zmu^ . 

2 5 CO -S- J: T . ^1 tiJ L U - K 4 ^ - ;U fi£ /n" 

ni rv e<j lo^ $ n . - is ^ f^j- 7^ - y 2 5 ^ l 
10 0 18) ^\H\ L - 4 t^^- jimnz/^ y 

i6 fZ la tt 6 tl T ^ 7)^ , 'Z^T L h'Z^^Uh (DXitU 

[0 0 19] *7t, t:^^^' ^ < m ^tix t^o^ 

^m^^^it. 75« 9 0 IE S % <0 ijSfUJc (O 2 7 8 r cO ^ T 

fT^D^i. ^iSa'y-;utoa^*3 0ot:u±(;jfjiiiALT?f 
T t.^ Tifi- , ceo 45^. y4jvi^3t<. ma^mwt^^ii- 
^ <tr ^ 1 y m mt^ ^ 'z> fz . zmznux . -4^ftm<D 

^-;i.iS^fj'7"-y2 5i:^^^5^.yy'ic0fi^^C:feCi 
T , ^ 0 m S % to m 1 ^ (^/, iO 2 1 7 t; cO ^ 
•'^'cn y z t t L . m^^y- )i^(DU!i^it. 2 3 0 'Cxm 
O ;t i6 . y >f Ji^l. 3 cDmmmiS^izJ:^^rtj<t^m±X^ 
^ . - to IS C U T fjS- $ n /t: ^ gJJ (O m fiJc ti , ^ ^ ^ im 
Tfi. lfe;5^2 0- 4 03iS%-C^0, ^jS'&'y-^KOJfE:^ 
T n tz L Hi ^ n 7 >r U SlHi ^> ( ® t^" r ) T 
, ?5M 0 - 1 5 M S % t rj: o T 1.^ -5 . - «^ (z . ife 

i^BZ^n. ^^'^m^^m < u ^ z ty)^^ ^ tlx ^ 

^ CO <i: ^ C liS - ;K0 ?a g£ rt? 1^ . /\* > 7* 2 

C0J^$;i«2 0 ;im?gg?C0-f-:^c;5Jt.i^^-Ct). ^;:?i4 0 

Sim%^mx^j:yumBZ\zitBZ^-r, mmiz:^- jus^ 

^^1-7^-^2 5i-1^i94^;5^-y7'l*i^'g--r^Zi:;5?T'# 
[0 0 2 0] strSEcO^lz. 4^^<4c^-;.ri£Ol£®^/\-v 



7 ^ gf, Sg L . S , 4^ ^ v 7" 1 <t 4^ - ;^ ft 

x-7'2 s<D^'^^(DmfiZf)^. ^ o iz^ - n^om 
mmrsi^m-^^ 0 . m^\z^^- jit^^nv^-y' 2 5 
ti^n^^^y^i^f^^r^zt^^xt^rzid. se^to 

^^^^'^Gg3 0 (^9) C0J:7IZ, ^t±fi^!il5*£v^- 
7'2 5C0-y-<Xti. ¥^f^^-y7'lCD-tf<Xtf^^;;f^-r 

© 3 0 (mi) ^^m Lfz^^ ( ^ if - .-It - K >• ) CO 

10 /'^ y lr - i^' ^ ^ < r ^ Z tfJ^X^ ^ . 

[0 0 2 1 ] gl3ti, ^ftm(D^^-Ji;^^^r'-y 2 3 
O^^tfji^TAB (Tape Automated Bonding) v=-— y 
^^T. :tt-;i/^'^fJ'7^-7'2 5c07^';UA3ti, 3 5 
mmXtt" 0mm<O(FgcOTAB7^ — 7^2 0. x)U<fl, 

1 0 OmmXtil 5 OmmOi|ig(07U^->y;i'-7^ — 7^(3- 
cfc-pTSlig^na.UTC. 7 0mm'|igcOTAB7^ — 7^ 

2 o*^uf-±B'^^i;es^r'5. 

[0022] TAB5^-y20(Cti. ^-tO^iUlldi^OTV 
16^=^T^. /^$40-m-70;imCO:t?'J<$K7 

20 -r;i^A7i?;i]u6ti^. ccotaBt^ — 7'2 0 7i^e,ti. 7 

i';UA3cOBic!ifildlZSii^;5^^^tlTt.^'oKJi5t^-7'l 7 
7)^. 4^iJf^fiX-C^^. g^i^T^-yi 7(0^®<OfiEiiSiS 

it. i8um<Df^^<D^mx'mf^^rL^, z<D^mm 

. ^ ^ ^ 'J < 5 ^ y -< Ji^ ^izm^m^^mmit-riz 
^mr ^t)^ , iz7f. ^ ^ CO ^ - x e u r u 

K ?^ CO ^PJ X' T ^ U T . fiE Igi 7^ - y 1 7 to S g5 
C fij $ ^1 ^ . 
[0 0 2 3] 31 C. m!)i5lx-yi 7C0^®lC{t. 
30 i*i^5;:j^Jgrj£$n^. C£0:J; — ;i.iS!^5t5. fiEi^f^ — y 
1 7 (I t* r 1 0 ft^- ^ ^ . t* Z A- 1 0 (r - ;U 5SI ^ 5 
C0t^^t/j:a^S:t<-;unct-e^ALTJfjn^U. mfB^ 
-^T ^ Z i: iz J: -:> X ^Bf^r ^ . Bi cD m ^ ~ y. h 

^izLxy^yc^x^mx. i^^m ^ - y. h iz 

[0 0 2 4] ^fz. jsa^^-y^ 1 7 (Dt'^^m^BfJzr^ 

B\ Hi L - 4 t /-^ y \< 6 iZ it . 0 . 5 - m - 1 . 
5i:mcOi5t$c0^5i>o^l3rt^. ^^Ofe^^f^. mr^i^)^ 

[00 2 5] ®4ifcL<®5tt, iSBSi7^-7'l7cO^©ffl^ 

y 1 h'^miSiinizm^a t\x ^ y I t 

$tl^g2Si7^-yi 7^^T. fi2S5i5^-7'l 7(1. 7>< 

;u A 3 CO iZj i£c t^Mz . ^ -y y 1 o 7 $ ^ ^ 9 (Z 

it Jc; u T 6 tj- 6 , ecof^^dfz. 

IZ rjt - ;U .y K 1 1 7!?^ Si tt ^ , ^ .y >- 6 .it 

- ;u fi£ /N- -y K 1 1 . tu L 'J - H 4 r i^;^ ^ ti T u 

^ . Z: CO - ;U ^iJc .y K 1 1 CO 4& ^ e -y ^ it . 0 . 5 
50 mm, 0. 75mm. 0. 8mm. 1. 0mm, Xft 



-1 



( 5 ) 



l7tJJi¥l 1-40620 



I A J C ct T is 2p c rl T U . 

[ 0 0 2 6 ] ^ /- , :n — )i B f^/-^ -y \^ I I <D m m iZ '^t , 
7tt — }i si^i ^ 5 m ^ n X ^ , zoTT^ — jui^^sa^^ 

ti, '-^^^i^y^yZfl<D7)U^m^9(D^. m t> , ^ <$• 
V Z/' 1 (D ^ttHZ J: X ^ ri , iiS^^^r'J/Hco^^i^ 
^ 9- y'y lTti4 0 — 9 0e>, ^ ^ m CO ^ 7- 

•yyi-Cti8 0- 2 0 0 e>, JSj^^tS{fttM(D:^f7.^^A 

iSi3Lffl(?5^^^^=5^.yri Tii 2 0 0 tr>u±t7:f'S. 

[002 7] S5tS, 7JU^feM9;5«. ^i?^^^^-;/^! 

(D ^ !^ niSi iz tstm ^ n X ^ ^ ^ -y y 1 t^^^^ ^ tl 

ae«!l7^-7'l7$:^^-r. /5EiS(5^-7'l7{i, 7-<;l'A 

3 <D^ ^n&iZ, ¥ ^ ^ y 1 CD 7 ;U 5 fg ^ 9 C itv 
L T .y K 6 Si . ^ (7) illD X ^ ffl^ ( 0 ^ 

it r ) , IS 4^ tZ - ;b ^jc A K 1 1 tt 6 . 

^ -y K 6 i - ;U fij; y'^ -y K 1 1 . ^1 ffi U 'J - H 

T ^ ^ , 

[0 0 2 8] ^:i±.(D ^ ^ utizm^- I 7 \t . ;t?'j-r$ 
fit i* (r , ^^-ji'S^^ s xmrnLxm-^Lfzi^^. n ^ 

-5^j<-x:^eS^iiZU, -5 0'C-15 0t:-C?T^:)n'5 7ll^ 
^ ^ ^ }\^U^\z^^^^A\zm Pi.^ z tt}^x ^ ^ . 
[ 5^ fisj ] 

[0 0 2 9] t^TC. >*^52H;3i^):l^-;t.j^^{:J'^-y2 5 

m^^\ix%i-j^r ^ . 

[0030] l44tr>c7>A:f7iS^^f^r:3^i?^5^-yy 
I <D7 \Z. 5 0:^>yxKD-Ai^rit^CO^ 

Bf^T ^ . o:>f^m}L\Z . 2 0;im<7?J9$(73^/\* 

>7'2$. mst^-D^iz^tof^^iXr-s. <fe/\->7'2tp-y 

-fXti. 100-mXlOO-mT. ^t^VJ^'^^-y^lCD 
8. 5mmX8. 5mm"C5)-£>, 7^U5'^^ 
9ti. ^^^^^-yyico^S-iZJcOiSt^l-. 36 (1 44/ 
4) flSf^fi!^ c tlT t,^ -5 . 

[0 0 3 1] C©^^^^^*3 0(;tt;f]$n^ftEiKtx- 
T'WtS. SSmnrlir^cOTABx — 7'2 0e'^;iJUTff=' 
fiJTo. Z ZX . fiEiSiT^— 7"! 707-<;i/A3{l. ^i? 

cfc^lz. TaBt'— y2 0;5^e, 4?fJCDfie;^7^ — ^17 
^^iff^Xt^. 
EO 0 3 2] m 4 \Z ?r. L fz ^ V U - I 7;r*3U 

K^T^— T'l 7±CD:J^ — \^ l l(Dt:-y5^ 

^0. 65mm. m,^^ 0 . SOmmtT-S. — )l B 
fiJc -y K 1 1 C7> 18 fcJc . 1 2 1*1 X 1 .2 ( = 1 4 4 <g ) 
i^Vh"J-yi7;^|«iStr^. Se^T, iEin/^(;^-£>:t<- 

fij z'? -y K 1 1 tD fin , iS 5 y^: CD ^1 a; U 'J — h= 4 *: 



^1 # [Hl-r TpT c ^ >^ IS cD ^ . r S 

^ ^ ic ^ o — ;U ^ -y h* 1 1 O id: . 7f. — }\,Bf^rs 
■yHllOta@^=^fgLT. (0. 65-0. 3)/ 
5. 5 = 0. 064mm (I tUO, S^^co^IUiUU — K4 
^ ^1 ^ S T P«3 ^ to ^ /Jn fifi 0 . 0 SmmX^^ tz^. Z 
<Otk^^-Y'A\zmtz\. . ^iiiiUU-K4C0^1^[H}LgdiSJ 

[0033] ESlT^-yi 7±cDSi^ti. J5i$40:im 
<:D:J^'J'fi h*7-<;bAfC. ^S9 9. 9 99 9 % <D ^ ^ 
10 3$^(ZJ:-pT> J^$3:imCD^fSliUTig^-r-5. 

^t;. 6 N (D^f^^m^ m ^ Z t iZ J: -o X , h ^ 
ii }V ^ > ^ \Z^\i ^ 5 0 ximt:*y5^cOSiSfieijSl;0«U 

^ < T^cc ^) c i . ctiti. m<DHm,fi^u 

Z izXI^d^i^mCKWi-fi^^PU < . rr^ h ^ ^ t! Jl. Jl y ^ > 
X.y5^> 7^1 - > CD 

- > fit ^ ti . zotzs^iz. ^^pjrifji <D xmfi^x 
1 3 CD ^ ® ii) ^ # J!m X tz i5 1.^ T F4 Tii^ g :i 0 c < 

20 <. - > (Dmi^T^'^^'M L IZ < l^f)^ ^ X ^ ^ . 

[0 0 3 4] ±i£cD, ^fidSS±CD±^*:(Z. 
mm ^ ^ ^ \Z J: -o X . 0. 6-m£DJ9$CDS;isic>^ 
ISfeJei^irHL/z. CCDffiSli^t^. m 4 \Z7r: L fz J: _ 
(Z , n -y K 6 b (Aj {SI! IZ . ^1 t±i L U - K 4 * 1^ 55 

L . 1 2 X 1 2 fiH CD - ;U ^ H 1 1 fZ ^ U T 
J^fiX^tl-S. ^3£-&/t'yK6cDe-y5^t^, ^/\*>7'2(^fc: 
■y-^^chf^UO. 2 2mm-C^0.^^'&/^'yK6CDaati. 
^ /-^ > y 2 (D ^ <D 1/2CD5 O-m-e^-o. 
[0 0 3 5] ;XlZ.'zcDffiiSi7^-yi 7fZ, iU®;:?^^:^ 

30 ^ ^-{=t£iii^;^? X u-if (z J: T. Tti-jiB^^y-^ 

y K 1 1 i ^1 [5] T ^ 5S t; , 0.-2 5 m m IS cD h: 7 A' 1 
Oejg/$L/z. r£D^;U/\-/$^-f^^fg;^*xU'--tf 

fl. ll^'&U>X{z.i:^x^;i.=?=s?^-ib'-Aj^fiJ^?f 
-(Oig/s]cf-A*^5j^mS'jSat^^-(z,=fcO{3:2Si)i 

ie)UT. Em<D<<Lm<D:niJ^^\^=^^ft^^^r^x^<DX 

z:cD:tf;u/\'y5^-f^&Jft;f/7LU--tff;j:oT. 
1 ^ fZ*^J4 0 0 OfiacDe7?vl 0 ^VM^^ ^ Z tf}^X ^ 

^tzit>. ^ }fim (D ^ o u \ A A m <D \z 7 I 0 \t . m 

2. 1 6 "^xmnt ^ Z tt^X ^ ^ . Z(D}d7 I 0 <D 
40 }^ , S; fi6 ^ H^^ (Z fr o T ^ <i: . 

[0 0 36] e77vlO(Z, ^ffl^-7.K^SiJ'J7D- 

ST. — ji^ i!;^^ 5 t u ^ ^ m — ^ B fiiT ^ . 

^ — 7. h iZit. 6.3Sn/3 7PbcD^^rai*^ffl^-Xh 
*:^;flL. 2oO^LmCDf^^(D^^)lT7C7\ZXz>X. 
^m^ — Xh^^mL. -rCD^. iUfflcD'J^n-fiStZJ: 

•:)T*«]2 5 orT^^ji 0 tPr^\m^.Lx . ^ m ^ - 7. h ^ 

iSf}^ LX . ^m^^- Ji^ ^ B^ZT ^ , Z<D:^^it. t£^CD 

^ m - ji ^ L X m m ^ -it ^ yy m J: o tj^miz^m. 
^ - :^ 1 7 ± iz ^ m - ji^ ^ m BS.r ^ z t f)^ X ^ ^ , z 

50 <D:^ ^X i-s. . 0. 2mm£DiCSciDl4 4i^c75^EH:j^ — ;U 



9 

^ mm B Bt T ^ w c 75^ e . ^ fz , T A B X — y 2 0 
tr ^5 U T Jdl . 4 {^il 4 t! m . 4 m S tl Bt , Xit 4 1 2 tJ 

mmm iz^m L X , ^ m ~~ ju ^ m Btr ^ z t -c ^ 

[0 0 3 7] UhCD^o IZLX. 5 0rn<75:g$OTAB 
-T'l 7<D^fi, {50000 / (S.o+q) } X4 ^^tOOO 

m\zu^ . 

[0 0 3 8] Z<D|$tZUT/^5S$tl/::TAB^-r2 0 

1 7 to ^ K 6 O {i 5S t ^ ^ ^ -y y 1 ^ /\' > 

y2tO{5fa^'&t:)-ti:T, ii^2 3 oriZ/jD^^Si^f^nfc^iS 
7cD^^-75^bi?3rT. ^J3^?> fill 
^jn#fim-&^ffof::. ^ ^ y — )U ir^m <D Jz iZ m m \:i — ^ 

T ^5 0 . fa ^ ^ u T t.^ ^ . -y - Jilt . 4 o ^ m 
<o m CO i^nsi 9- — ^ 1 7 CD lu^f}^ n ^ fz lit s 2 

, 1 o 05 ^ /\* .y H 6 7t 0 1 0 g ± ^ X; . 

[0 0 3 9] Ct7)*iKfrUT|^^^nrc^^S-&Sf50ifeUfi3c{l. 
E P M A tz J: ^ fi£ ^ t§f to iSe o ^- . 13^- ^ ^ ® T . 
i^;i^3 0-4 0iBS%T-^a. — ;UOJE:^;T'^1-{ll!l 

IZ^Lm^titzy^ U-y h-g5:^-C}i. ^Ttt^l 0-1 5 3i 
S % i ;i o T ^ c (h ^Jj BJl L 7 U -y S SIS ^> t 

. - ^ CO 2 7c ^ ¥ eg ^ o 2 i 7 1: s (d ^t- 
c ffl ^ L . g ^^ c ^ ,5?, ^ T fia in U . ^ ti 
^y-jKD&tsx'mmiz^LHi^n, ^<d'^, m-^'^^i 

T- , rt« Si (Z ^ (ft L T ^ CD im ^Jc av la % J: ^) £0 

t I^J tTr ^ n -5 . 

[0 0 4 0] a±^^i^iji5^U-7:>^b. fiS-^^Sn-ctl. 

z 0 ^ 4 0 (DWib^x , m^.^m z 0 0 x: ^ 
z. t'h^p]m I. . ^v:k(^^\mLum\z^^^x ^ . 3 0 0 r ^ 

(0 0 4 1] C£O|^fzLT3Si2$tl7tT-ii?^^^3 0 
^ . ^ It* - - K f; 7 5 -y ^7 ^ if] U T fi> ^ U . 2 3 0 

x: o u :? □ - iP 1 0 A ti T . b- T 1 0 (z $ 

tl 7^1 ^ EB - ^ T . ^ tf - - K J: tz ife^ r ■£> . 

zn^ . - 5 sr-i 5 ox:(DfA^^'i C7 }vu^^\zx 
■D X . I 0 0 0 9 (D ti n urn ^ n -D . Z 

tO^^U-. ^I5^^IZ^5UT t). mrv^^oi -y ^7 C J:a^liE 

^ffl:J^-;i't0^t^tS|gie)^n/.i:;i^^/::, 
[0 0 4 2] U±, i^^a;jo:tf-;U5Sgi^f:tx-7'2 5CO 
- ^ fiS *: 1^ L A- 7!?^ . ^ /\* > 2 O -If 0 t; . Z ;u ^ 
'4i^9Cfifgi--yy;UJ!:)-D#^2 0;imCD^!?$-^^^U, 
^£Oi:iri. 0-m£O(9^T-^rv^si^^e^U/z^jtO 
*:^>fltTtjJ:t'^. "tlflcfc^T. ^CDf?Jl$^ 1/^2 0 
C T- ^ . 21 (Z n X h ^ is < T ^ o . -r CO 4J . fj£ fMi T 
it . Ife rt^ 3 0 - 4 0 m S % j^:^ ^ T ^ ^ . 0 . 3 ;i m CD 
Id ^ CD S; -3 e 1 3 II ^-1 L T ft . ^ 0 . 5 i£ m CO J^t $ 



[6) f^R^ ¥11-40620 

iO 

T ^ ti' Z i: ^' , •'bPim Ltz, 

[ 0 0 4 z ] ±B^mn^&}x , ^ r I 0 <D mnz^ > 

>^iZ<^^Xff-oXxy^^^, Z <D ^ :j^U<5K7>f 

^ ± iz 1 0 u m ^ (D m m M ^ L , mm^ii^m:. 

/t>5='>y[Zi-:3Tt:T/Cl O^^^^T-S. ^CD^. 1 
8iimJ?l$£0^?a^. n — ;U^^^. — ^(Z^^X. h*y 
7vlO$^<rj:^lz?gO-&^:^-tt^. cntZcfc^T, f^^tfi 
/'d: :^ /\' y 5 "^ — n^mtf 7. - ^ ^ m T ^ -Z^ ^ t)^ U 

< . $S[mu ^<Dzi X h ^^f)^f)^ ^ 

10 [0044] ±mmmmx. 4^^^5^'yyi£0^/r>7' 
2cD{i^iS^. S5fZ^rJ:-5fzEi^7^-7'l 7 iD m 
K 6 {5 ^MZ fiE 55 L T t> J: . ^ . U < ^ ^ 

;uATz-^^T. u X 7. y . T^^nvi^fit 

^' ;U A M M L T X) .i: t.^ . ^ tz . :n 'j < 5 K 7 ^' ;U A CD" 

^U<aK7^';i.ACDgf;fJtj:(a9^tt^^ ()^3. 
0 4= ;^ z'? t: ;i/ ) . ^ ^ -y r l ^ v tf - - K rj: 

< r ^ ^ . ^ 7t . ifel ^5 (O ^ ^ ;^d: >- CD ^ .-i^ b . 

20 u-ra ^y^jUAo^j^-^^t. m 7 s u m^x-^ < ^ ^ z 
tt^x^ ^ . 

[0 0 4 5] Sitz. i^t^\z^m-^ t\rzis^mo:>}^-^ ^^^] 2 

t>iLin^Xl^<T^Ziif)^X'€^, Zt\\ZX-D X . ^.JkI 

izx^ ^ ^ o \zu ^ , ^tz . Z(D^mco^t:>t)iz. V )V 
3X'^A2. 0iS_rii%-^cDm^cDr&:^^?5efflt.iTt, 

:icD. ^ ^isAm\z ^n\t. ^li^m ^ 0 z 0 % 

'^l^t^mr Z t\ZU^ . 3i (Z . 4^ EEi - ;KD fV: ^ (Z . 9 
OPb/1 OSn^'^ffi^int.iT^JiU. 
30 [0045] ®6fi, '-^ (D - }l i-^t ^ - 2 S 

^^n\i.rz'-^'m^*AZi z 0 <D^(D-^Mm^\'^yr^t , zn 

tl, ^2T'^$tl7t^/\'>7'2tZ^^T. 1. O-miO 

^^'^(o^^-o%i2^n\i^rzh(Dx$>^, - cDiS(z-r-5 

^i?^^-yyi i#-;Ui;g^^f5^-7'2 5iOru']7>J. 

#^(z5ife < T^c a rt^. ^,j<:^tiifi^:Wim\z:hi^x X, . 

^ ft 7^ - 2 5 £0 ;tv :^ ei^ IK (Z J: -5 /j: r- . 

[0 0 4 7] 06tZ:^$tI/z. 4^^{^^S3 0iZ^Dt.^ 

T. ^^^^^•yyicor;u5mS9 0igtz^a6c.#i 3^ 

^L. ;J^-;b5rtl^fJ'7^-y2 5£Dfig'&/'^.yH6±fZ^i6 
40 o^l2^^LTt)ci:ti. 

[0 0 4 8] ®7ti, -t-:-;uis^ft7^-7'2 5ef^Kfi"d 

^SiT^-yiZLfcil^i^^^C^^SO^^T. :^^-;UiS^ftT- 
-y2 5*:f35ffiiK^7^-:7'fZUT^jct<. Z <D Wi . m 
7 \z^r ^ o \Z . # — ;i'5;a^<tx-y2 5C0g®i:5$Si 

05 ffi «&i e ^ ti ^* ^ fc? -r -5 J* tz , \zT r\ I 0 <Dmm\z 

t'Tiio^lS^r^U. ^iO±{Z:j-:-;U5S^5«r/^fi)cT 
^ C T ^ -S , 
[004 9] ^8tl. m 7 (Di'^CD'^m.m^T^T , g)8fZ 

^*tt^>*c^n;jcD:tt-;ui;a^(t5^-7'2 5{i, ®7t-^L 

50 tz \z 7 ^ I B iZ , — }l tS& ^ n y- - Zf 2 5 <D rskWi X 



1 1 

tfcl L »J - F 1 9 S3£ $ n , ^ cO ^1 til L 'J - K 1 9 iz 
:n - }l m ^ y \^ (S^-dr-T) ^m^UT. ^£D;J^-;U 
^ K ± I; - 5S ^ 5 ^ 1^ ^ U t> ct) ^ -5 . 
C 0 0 5 0 ] 

[0 1] iz jz ^ n'^ - )u — y ^ fz ^ 

[S6] ^^m\Z^^:n~}li^^^y^-yt^'i^i^^y 

[08] i^fgBJJtZct^^-^L'iS^f^fT^-ychi^i?^^^'^ 
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i 2 

[09] S£5feo.7^-;!.ig^f=tS^t^iJ?^^-y7'0DM' 

[ ^ O IS ] 

1 <^ ^ .y y 

2 ^ A' > y 

3 7 ^ ;i/ A 

4.19 ^( ffi L »J - K 

5 ^^-JliZ^ 

6 -y K 

7 y -> >S - V 3 > K 
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